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mm<D&m i 1. 1 itjf-e(o«ai*« 

[#fFff*<Z)ISHJ 

[ft** i ] xmmmtf i o 7 c m~ 2 jkt©z r B 2 #sgas«Jiic^ 
©sib laszr-B- n MMsatm *n9tmK.&j&i£rKm& £ 

^a^tl^B x A 1 y Ga z In 1 _ x _ y _ z N (O^x^l, O^y^l 
, 0<z< 1, Ogl-x-y-z^l) |»^j:»/W77it I 

{&MAv7ym±i l zf&&znfcm*mmm£Lft<Dm&mm'ti i i o 7 cm~ 2 j^T 

©B a Al b Ga c In 1 _ a _ b _ c N (O^a^l, 0£b£l, 0^1- 

[ft** 3 ] &K*llcmfcft?Jft LfeZ.il §r#^C £ t Sit** 2 iBI£<Z>¥ 

[ff**4] 0 7 cm~ 2 OT©Z r B 2 #^SS«-fciC, 

Z r-B-N^SSt^JS^HjgtfiSrtC^Stl-rK:, B x Al y Ga z In 1 _ 
v _ xr _ ^ N ( 0 £ x £ 1 , Ogy^l, O^z^l, 0^1-x-y-z^l 

^^77«OTt5^lMlli:, B\^m^B a Al b Ga c In 1 _ a 

_ b _ c N (O^a^l, O^b^l, 0^1-a-b-c^l) j&*&&«5**g 

M & y7 7l±C lH&jftjl $ « 6 ft 2 SPgXg© » iC £ o T Jfc 

®^<*©*ffc»flE«« 1 0 7 cm" 2 TOAl a Ga l-a-b In b N (0 = 
a^l, O^b^l, 0^1-a-b^l) frbte&¥m{kM%:J&I&Z J £Z>Z.tL 

[It** 5 ] ft l «»xfi«IT«K:Kfia^ v 7 r & ot^ 

3Z£:&#3ISch^Sit**4iBil0l I I Jfcgfc«>4*##3£*©i»i;m, 

[If** 6 ] ft l «RX6iR7fticttfii;^ 7 rMft&mm* t=.imM* 
1^$, y , ft 2 «PBXS»T«K:«ffia/t v 7 r J*#¥ftgf* fc&oTV^Scifcfc 
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10 7 ~10 U cm 2 ©MJI#lft##&^£) > S&K»2CDfifi^y7 7f 

jc»yag'rii:ic<fcy 5 i i *&*§s^»*« ! fe uio 1 cm~ 2 s^riz-t^^n^ 

T?£<6£fcjW#W¥l 1 - 1 6 2 8 4 7#^#lC|g^$tlTVAS 0 
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^n— X (Epitaxial Lateral Overgrowth : E L O) V^tLS .£ 

e>lC^ofc 0 MBit. ELOS*JCJ;S<B«ffi«jkGaN3l«(Z)#^S:a%bTV% 
S„ t77>f7aS2 0 l_htC GaN, ^SV^^ 0 ;A 1 N^&^tS {SM^ V7 7 
!2 0 2?:^ttGaNl2 0 3^S§*ltV\5. GaNl2 0 3iI}C, ft 
jfctf, S i 0 2 ^^57^^ 2 0 4#MJB»K:?gJ*2*U ^©ICg^GaN 
*-/1-^0-^l2O 5#J**3*l'tV^." G a Nt-^-^O-Xf 2 0 5 
«U VX? 2 0 4©fcV^4h HPt^ GaN»2 0 3#»ffibfeflR«T?©*J** 
btf& 2 0 4 J:&«#fi!K:j&ftbfe*gB#, ^©i: 
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&7£j£U $ e>lC^©±lC||l ©A 1 GaNjfJ:y%®VNA 1M0I2CDA 1 
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A) #$£@£*ITV^ (H.Kinoshita,S.Ohtani,S.kamiyama,H.Amano,I.Akasaki, 
J.Suda and H.Matsunami .Japanese Journal of Applied Physics) 0 Z r B 2 & 

mtm^mftzmvttMt&vm&fe^zn^ ^mt*ai 0< 2 6 Ga o. i 

4 NlZ&?-m&»im&ttWX~$>Z>a #H¥1 0-9 5 6 9 9#^«JCtt, 70- 
7^ >^SJBV*T&eT*:*S!&Z r B ^j^ft&W/fc^S^tf^SnT £ 
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[0 0 15] 

L^bft#£>. Hl^tc, ^b^^#:©xfc: 0 ^^e/^;i/^Jcz r B 2 #ft£ 
S« & R v * x jumSkftAif MB £. ft § 

& x fcf # ^ */ ^ /b/&Rf S i&j&Sc £ V'k T £i* 5 fflS &c^#T ft $ ti =fe £> 
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[mm itrnvk-tztz.® 

Z r B 2 ^JBa**S:fflv>«*-^<3[)±|B©iaijaj<a©lRHS:«i* 
^lfctr5, 5n*. 'ZrB 2 *«fiafi«©*lif^»»Tf*oT*», A 1 G a 

Z r B 2 #*gBig^*®^©lfcflfc ft^*§-^©IS*. A 1 G a N*fi«^y 7 7 
[0 0 17] 

04 }C, r©J:e)^Z r - B - N^if Iftl^WStlfe A 1 G a 
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*»qS#e>tt. ^©.fc^^M^^T'^Z r -B-N^SKS-fbJf^ 

*is«*sf#» a i g a n*mia v y Tm<Df&mwi3&xff&mmcm&<D@kife 

f?e> z: tick y , <B«fe««T?i«a«<Z) a i g a NJMMtttttK ^ 

[0 0 19] 

ffcfclS, ^pg^AU 0 7 cm~ 2 J^T©Z r B 2 #M^S^± 
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HT0B a Al b Ga c In 1 _ a _ b _ c N(O^a^l, O^b^l, 0 ^ 
[0 0 2 0] 

^bS^mM^S t ^mic^ < , #«*ffllfl;MT©«^B»ff Jc J: S tfr y > -v ;v 
x * ;v ^ - #t£ ft jcte t> y & x tf # dp 5/ -v frf&&<Dffi If e> v & 

a 

[0 0 2 1] 
[0 0 2 2] 

##&RJ!tt, 1 0 7 cm" 2 J£*T<Z>Z r B 2 ^jgHg^JtJC 

; Z r - B-N#lRSft* #20*fi&K:£/*3*l/rK:, B x Al y Ga z In 1 
_ v _ „ _ ^ N (O^x^l, O^y^l, O^z^l, 0^1-x-y-z^ 

i) fr*>f&&i&urty ? tm &z.£<DT-%&mwium'vm 

fil^ V 7 7 f t«it«» 1 SltSffifgB a Al b Ga c I n x _ 

a _ b _ c N (O^a^l, O^b^l, 0^1-a-b-c^l)^^5| 
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7 



2003-3005868 



^#2 0 0 1-3 9 3 0 5 6 

W W 
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^R6^M*u ^tx^^^A®p^ic#<^b, *<Dxmmmi*i o 6 ~i o 7 

c m~ 2 lST^So 3(Z)Z r B 2 W&f&K# 1 0 7 c m~ 2 £® 

;L<5£e>lC&£i:. B X A1 y Ga z 1 n l-x-y-z N (° = x = 1 ' °^ 
y^.l, O^z^l, 0^1-x-y-zgl) ^e>^5ffiMA*/7r! («T 
, ME. rBAlGaInNW^77lj ilV^) M3t5it©tg5 
MMIt^fia;t^77l&^S€T%A 1 a Ga x _ a _ b In b N (0 
fga=S 1, O^b^l, 0^1 - a-b< 1) (£*T^ jSH r 

BA1 Ga I nNflftlj £V%e>) (Z)*-?^lg^#©^*&«gS^H5llf 1 BI& 1 
0 7 c m~ 2 je*T£1-£w£te®iir£&& 0 
[0 0 2 8] 

[0 0 2 9] 
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a I nNfigli^StS. 
[0 0 3 0] 

BAI Ga I nNifi;t*;77lfeJ:tfBAlGa I nN^IlC^lt 

TmmK^xm*Bmm^ifc<D&w>&mmiwz^mx>&z>o baig 
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[0 0 3 1] 

ZrB 2 #*£B£S*±IC#SJICB A 1 Gal nNjSlAf 7rl^tfett 

^^$:Mv^T : fe|SI^©^^^#e)tl-^>o Mill ^«&»fl;-&#i«ffiJifcR8c 

a£*fi«tt7 5 0TCJB4T^*bW S«fiSS:8 0 0iCi:t5i:, 
BAlGaln N#&affl|©|§fi©#ft#*&* l J . 9 0 0 TC«±T?ttiefi#*l6* 

[0 0 3 2] 

SSffifteDTKte-eti-^tio&^&^B A 1 G a I nNfii&Ay 77»*fag/* 

-<D£t>&ttkX*l*2 0 0 o Cftf^h&£„ 
[0 0 3 3] 

BAlGa I nNffia^y7r»<0«JR^©aS«iBS^Jtfla©3S«?affi#5#«: 

§I^BAlGa I nN^JgftJ«©«*^K:«j|#Stl*Ga^>A l^f©*J«7n 
[0 0 3 4] 

J: ? )&Wje©S*ajK«±*e Z r - B - N#iIMIMSH5S 
aiiJ^T<^J:e>lC#x.e J tlSo III^^Z r B 2 |j|SiiS®SI®Z r ttc 
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<d *mf& #"x- y v ^;i/x*;i/=?-) &®^.T. z r *fc»B]R^K:«$B:'**£& 

fcV^Z r B 2 ^EBS**®»SgflS3*Xfc^. f®l^;i/^-!iZ r B 2 #$g 
[0 0 3 5] 

^S:M^"r§©^bT, *^©BAlGa I nN&fiSty 7 rMttZ r B 
[0 0 3 6 ] 

> l£J*#l 0 nm7^£ 5 0 n m}Ci»^lCi^ t & o t ^, ' 

fc33V%Ttt, Z r B 2 J?i|£||£&&ft<Z>Z r - B- N#»*aftM©JgJfc*fflHW 
1-SfeibtCliB A 1 G a I nNffiS/ty 7rJf te4>&< t%10 nm&*U*J:V> 
. BAlGa I nNffifi^y7 7l©J?^l /tmj:y^<a!5i:, 
B A 1 G a I nNfifi;1y77l«:#iBlflia*5feft©l*IH^<^8^*y 
^M»&«fiJ*S#&fc 5. -tot, BAlGaInNfifi/b7 

7l0l)l©iftltt^t<, 1 0 nm^& 1 # m*T*«jri*rtB"efeS. ^ffilft 
&Cte 2 0nm~2 0 0 nmgI^<ttJ^bK 
[0 0 3 7] 

B A 1 Ga I nN{SI;t«y77l&Mbfef, gf«»**©-tK:**B A 1 
Galn^IH^fS. BAlGaInfiIl©^SSlt B A 1 
Gal nNttS;t«;77lS: 6 0 0iCJ:(Ji^SlT'^$tfe^lt *J*5b 

l%ffjatsfc«>K:#ib, eooicjsu:* 0*b<i±8 o o a cK±0Miit 

SClfctfMSibV^ BAlGa I nNM/^y77lS 6 0 0 °C J: U ffiV^^T? 
J*ft3"frT%N BAlGa I n*iII<D^fi^A©#a(t»lC B A 1 G a I n 
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^#2 0 0 1-3 9 3 0 5 6 ^ 

[0 0 3 8] 

mmm i 

iftwmi-ess (oooi) zrB 2 #m^s« i 
&iiiibfc#Mz r b 2 mm^^m^ a 

[0 0 3 9] 

fee 5l£tt£, gs^fiai&e o OTCjcftTS*, Softie b u — 

9 A (TMA) , hU^fM'J-?A (TMG) , £<fc tFT i^-T £^Ai-£ 
w il {C «j: U , TMA, TMG, T^^ — T©^*^^^ 5 s c c m, 5sccm 
, lslmhU |||2^©^IJ?5 0nm(DAlGaN»t^7 7l2 
&ZrB 2 #|§^ISl±lC^^tfe 0 
[0 0 4 0] 

3e>KI, Sfll^lOOOiCilU TMA, TMG, 7>=e 

—7 1 0 s c c m, 10s ccm, 1 s lmfcU $Sl3 0^O^ 

«T?RJ*2 ftm<DA 1 GaN^Ii3 7 7f2±lC^$tfe. 

[0 0 4 1]. 

CIC&i:e>*Cl,T#SgbfcZ r B 2 IIIiSl±©A lGaNf|§Ii3©®f 

jgarea&y, m*m&m-£ib<Dfo&$5Mte* z r b 2 #.*§iiS«i 

afJKJCffiS'TS 1 0 7 c m" 2 S&T?»ofe. ZrB 2 ##£iHg^l tAlGa 
[0 0 4 2] 
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3. A 1 G aNi^HM 

ioi. vryyj rmm. 
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